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(57) Abstract: A hydrophilic textile 
matrix having antibiotic activity 
is provided. The textile matrix is 
a non-woven material including a 
blend (i.e., mixture) of metallic sil- 
ver-coated fibers and a non-metallic, 
water absorbent material. Wound 
dressings incorporating the textile 
matrices are provided. 
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WOUND DRESSINGS COMPRISING METALLIC SILVER 



n nv thf. TNVENTION 

10001] The present invention relates to antibiotic, absorbent textile materials 

particularly suitable for wound dressings, and more particularly to non-woven, 
absorbent textile materials including metallic silver-coated fibers. 

RAnffiRmiND THF. INVENTION 

[0002] The use of metallic silver as an antimicrobial has been known since 

ancient times. In recent years, a renewed interest has developed in the use of metallic 
silver as an antibiotic especially in wound dressings. This renewed interest is driven in 
part by the development of antibiotic-resistant bacteria, such as methicillin-resistant 
Staphylococcus aureus (MRSA). Antibiotic-resistant bacteria are especially 
problematic since an increasing number of commonly used antibiotics are becoming 
ineffective. Metallic silver, which release ionic silver into the wound, is a broad- 
spectrum antibiotic that has been found particular effective against such resistant 
bacterial strains. Moreover, bacteria do not appear to develop resistance to silver as 
compared to conventional antibiotics. 

[0003] Metallic silver is also known to exhibit wound-healing properties. 

Expeditious wound healing benefits the patient in terms of increased comfort and 
decreased susceptibility to infection and secondary injury. Examples of wound 
dressings incorporating metallic silver-coated fibers are those sold under the tradename 
Silverlon® from Argentum Medical LLC located in Roswell, Georgia. Other examples 
of wound dressings incorporating metallic silver-coated fibers are described in U.S. 
Patent No. 6,087,549 also assigned to Argentum Medical LLC. 



WO 03/053484 



PCTAJS02/40800 



[0004] Although metallic silver has distinct advantages, silver primarily used 

for wound dressings is in an ionic form (i.e., a silver salt or compound). However, the 
antibiotic activity provided with ionic silver from silver salts or compounds mssxpate 
rather quickly due to the silver salts or compounds in the wound care product being 
dissolved by the aqueous nature of the wound environment. As a result, dressings must 
be replaced frequently resulting in pain or discomfort and inconvenience for the patxent 
as the dressing is removed and replaced. Moreover, the rapid release of ionic silver can 
possibly lead to toxicity. Similarly, silver-containing creams (e.g., including sxlver 
sulfadiazine) must be consistently reapplied to the injured area, and the dressing must 
be removed for reapplication of the cream. Silver salts, as well as unbound metalhc 
silver particles, can also irritate the skin and prolonged contact can cause locahzed or 
site-specific argyria, which is characterized by a pronounced, permanent ashen-gray 
skin discoloration. 

,0005] As is well known in the art, a moist environment promotes wound 

healing Thus, would dressings often include hydrophilic (i.e., water-absorbent) fibrous 
ma terials to maintain moisture at the wound site. One class of water-absorbent 
aerials is alginates, which are fibrous products derived from seaweed, and . 
commonly used to facilitate a moist wound environment. However, a morst 
environment also facilitates the growth of bacteria, which slows wound healing, causes 
unpleasant odors and can eventually lead to serious and life-threatening infecUons. 
While bandages including water-absorbent materials (e.g., calcium alginate) help to 
maintain a moist wound environment, they have been known to cause adherence of the 
dressing to the wound site. Adherence of the wound dressing causes pam and 
discomfort to the patient and lengthens the time required for changing the dressing and 
the time required for a wound to heal. 

[0006] Attempts to obviate bacterial growth in water-absorbent materials have 

included the incorporation of antibiotics. Metallic silver-coated fibers are not used due 
to their hydrophobic nature, which renders them incompatible for use with water- 
absorbent fibers such as calcium alginate, thus, attempts to prepare fibrous rmxtures 
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- fibers for wound dressings generally entail using hydrophobic fibrous 
of silver-coated fibers for woun 6,087,549. 
aerials sueh as polygene and Ore like as Uugh. » US. Paten, 

, abovc it is clearly apparent that there are deficiencies 

,00071 m «« of *° js , need for antibiotic wound 

with currently available wound dressurgs M *- » 

Gallic silver to inhibit the growth of MS.KA ana 
„ dr., use meuntc _ prodttcts to , releases si.ver tons 

«—«-—• "TrfZ. which aviates the need for fluent remove, o, 
over an extended penod of time wtucn a 

. dressing or application of silver creams. There is also a 
.epucemen, of ft. dressrng PP but reduces physrcal 

— *-* ~ 7T^. ftere is a need for wound dressings ft* 

=ir;:t= -r:.s — nB . p^ 

development of argyria. 

_ . woftheabo ve thepresentinventionprovidesahydrophilictextile 

100081 h • UToJc a~ously provides sustained ionic silver 

matrix having antibiotic activity nt 
oeUver, along wift tnois. envixonrnen, for wound fibm ^ 

a non-metallic, water-absorbent matenal. to one pr ^ 
^ wamr-absorbem materia, is in the form of fib- «• hy ^ 
*-i w a water absorption of at leasi 1 v k 

matrix. The non-metalltc, water abso fceIeof being especially 

serial such as a hydrocolloid wift an a.gtna«« or ^ 
preyed. One pretend alginate is calctun, a.guu«e ««*™ „ 50 

— -rr : — "U » r 80 

denier per filament. A preierr gQ nt 

percent by weight of the metallic silver-coated fibers and about 1 

by weight of the non-metallic, water-absorbent fibers. 
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t • , Tug ma trix as described above matnx is a non wu 
2 ^ ' I" t blng ,ayer o, ft. wound Messing inCudes an adhesive 

r tr:r :r r : i — — - — - 

hydrophilic textile matrix. 

,000,0, The textile matrix of the presen. invention provides a urn,u. 

T , oforoperties which previously were no. avai,ab,e in wound dressngs. 
combination of properties wrnc v „. mm . readily apparent from 

■to*. and other advantages of Uie invention will become more readily app 

the description set forth below. 

rrrirr ppcr-oTPI-inN OF THF. DPAWINQ 

. mm FIG. 1 is a cross-seotional view o, a wound dressing in me form of a 
Ldageinco^ratingmeantibiotic^xtilemamxofmepresen.—. 

^jjjtjejT"™"^™ QE THE INVafflO 
,000.2, The present invention provides an absorbent «ex«,e matrix having 
ZZ active Ich U P— ,y uae. for w^d 

exudate wM<* is primarily composed of water. The 

=========== 

as wound dressings. 

,000,3, Meulhc silver-coateo flbers to be used in accordance witi, me invention 
rw^wnmmean.Theme^silve.Uprefemb.yofhighpun^whicbmme 
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context of ft. invention mean, a purity of a. I_t about 99.9%. The base materia* for 
I Tb J It ude any polymeric materia, such as polyolefins, polyamides 

■ vtenes aerylios and combinations thereof. Polyamides are preferred wtth 
STS^ir Proee.ee fo r producing — 

«e! l.ude electmplaung, dectro.es, plaung, and vapor depostrion among others. 

Col^ providel of metauic eiiver-coated fibers are Sau,uoi. bdusUnea, Inc.. 

rZTt Z** Inc., Ches.ert.ed, MO, Monster Cable Products. IncBnsbane, 

"Cha Company, Blizabed, NI. Preferred meUllic silver cnated nbers 

7 crimned metal-coated filamentary maKrials, and yams and fabncs obtamed 

(M0141 Preferably, me fibers are .00% coa,e4 with metallic silver. The amount 
TJng may vary fiom about 5% to ebon, 40% by weigh, ~ 

can opfionauybe mixed with gold, plafinum, femomanganese, copper, ,nc or matures 
of these materials. 

,000,51 The silver-coated fibers used in accordance with .he present invention 
n be of snmcien. length and thiOmess . allow homogeneous blendmg wtft 

■ • «. „ metallic water-absorbent material. In addition, the percentage of 

t Tnsrics of the silver-coat* fiber and the even<ual water absorbency of me 

^17 below. One sKlIed in me a« following the .cachings of the invennon can 
easily ascertain these parameters. 
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"Tablei 




*r metallic water-absorbent materials to be used in accordance with 
1000161 . rrwltlabsorbent matenal that does not exhibit toxicity or 

me invention ^T^n* water . absorbe nt materials to be used include 

immunogenicity to mammals. Preferred biodegra dability. 

t. to their water absorbency, lack of toxicity ana dio & 

polysacchartdes due to *etrwa ^ _ ca „ ^ 

Almough not reqmred for most apphc . polysaccharides are 

^^pacarion.htvo.vhtgiritp^on. ' ^ bean ^ 

MmcoUoids such as algmic acids and sahs «hert»f, guarjr ^ 

^ salts of — ^J^C.-^^^ 
memylcellulose and hydroxypropylmcdtylccllulose) as « J 

.fc^heused Examples of algtaicactd salts (t.e., metal alginates, 
salts, can also be usea. ™ v -i-inate or combinations 

— * — 

[00017] The waier au limited to, gels, 

scaled into a wound dressing. ^™^™72 »a te r-abaorben, 
. , i fih^ or any combination thereof. Preleraory, m 
bydrogels, fibers, or any ^ ^ ^ ^ ^ 

materials are provided as fibers witn atgm M be used is calcium 

especiaUyprefetreo. One particular example of alginate fi*m to beu^ 
^te fibers co-spun with non-algmate ^ ^ 

^boxymethylceUulose-CMC." Such fiber are described ,n US. Palen. 
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, . Advanced Medical Solutions Limited. Uniled Kingdom, which is 
^ , k TllLce Another source of calcium alginate fibers is FMC 

,o g inches, with 1 to 3 inches being more preferred. 

.nno,., As previously described, me rextile matrix of me invention includes a 
' „ T 72 memllic silver-coated fibers with me „a,er-absorbe„« matenal. 

^xmreorblendofmemetalhcsfiv^ homogen ous mixture (i.e.. 

Preferably, the two components are m a substan y 

.i Mm ded\ to provide uniform absorption of wound exudate ana 
.numately blended) pro ^ a 

^^^^^^^^^mmw.undm^ga. 

" "^\-;;y7rrmrm"r:gfiame. Xheproductionofa 
sliver u y even tually twisted into a spun yarn. Preferred 

crjrr-:- — - - - — - — - 

absorbent materials are set forth in Table 2 below. 




,000191 The textile matrix of the invention is prepared using any techmque 
[00019] m Preferably, the textile matrix of the invention is 

known in the art for blending fibers. Pre^My. fibers such as 

prepared in the following manner when blended with wate 
calcium alginate: 
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(a) carding the fibers; 

(i) opening the fibers; 

(ii) blending and orienting the fibers; 

(b) cross-lapping the fibers to form a web; and optionally 

(c) needle punching the web. 

[00020] As will be apparent to those skilled in the art, the manufacture of a sliver 
requires a slight modification of above procedure as is described below: 
(a) carding the fibers; 

(i) opening the silver-coated fiber; 

(ii) blending and orienting the fibers; 
(b*) drawing the fibers; and optionally 
(c') roving to further condense the fibers. 

[00021] The techniques for each of these steps are well know in the art. 
Descriptions of these techniques can be found in "Wellington Sears Handbook of 
Industrial Textiles," Earnest R. Kaswell, Wellington Sears Company, Inc. (1963). 

[00022] Silver-coated fibers to be used in accordance with the invention are 
preferably obtained as continuous filament fibers which are then cut into short 
segments having the lengths described above. It has been surprisingly found that the 
use of cut fiber, rather than staple fiber (which is manufactured in the form of short 
pieces of fiber), dramatically improves the properties of the final product. This is 
believed to be due to the substantial lack of or omission of fibers being entangled with 
each other which is obtained using cut fiber rather than staple fiber. Entangled fibers 
(i.e., fibers clumped with other fibers) require opening to separate the fibers from each 
other. Preferably, the cut fiber contains less than 50 percent by volume of entangled 
fibers, with less than about 30 percent by volume being more preferred, and less than 
about 10 percent by volume being even more preferred. 

[00023] The cut fibers are significantly easier to utilize in the manufacturing 
process due to less clumping (i.e., adhesion of the fibers to each other). While not 
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u r ted bv theory it is believed that this improvement is facilitated by the 
wishing to be limited by theory, n is o 

. fiwafter the contmuous filament noers are 

coated staple product. 

o nf the silver-coated fibers is accomplished using any traditional 
00024] Carding of the silver coat manu factured by 

„ A -.referred carding machine is the Bemauc c«uu, 
carding process. A pre e^d g ^ Ae fibers together and orients 

Bettarini & Serafim S.r.l. (Prato, Italy), g r^e first sub-step of the 

u • o.nendlv the same direction, i.e., generally parallel. In the test suo P 
them in generally the same Tvn : ca ii v when the silver-coated 

fib ere are processed we, end subsequenUy dned, *e «^ ^ flbers „ 

- - - - - -r " :r — in - - . 

C te opened, *. ~ed obera end - ware—, flbers are d,en 
blended and oriented to create a web. 

,000251 The fibers are cross-lapped to provide substance and rigidity to the web 
100025] The n _ silver -coated fibers. Preferably, the fibers cross- 

and to optimize surface area of the silver coaiea 

o q t^e.s The actual amount of cross-lapping needed tor any 
lapped about 8 or 9 times. The ^ of 

particular web can easily be ascertained by one «hd. 
equipment that can be used for cross-lapping is manufactured by AUTEF 

GmbH in Germany. 

pm ched . — end rhe such as wound 

.henbeincorp^edin.oanyofew.d.venenrofwound P 

^ss, .o provide absorb and antibrohc prepay ' ^cations 
punching is no, required ,o obtain *e ,ex„.e matnx, W . pref*™° 
that require increased durability of die matrix. 
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,00027, As previous* described, preparation of a sliver in accordance , with the 
^wmgofthefib^isaccompuahedbyanyte^^^^ 

TZl can be processed through drawftame cement (sncb as tha, ma* by Rafter 
C., Sparranbnrg.se) in order roreaucenrebuocofdresbver by conrpaenng.. 

.0002,, in a more prefer^ embodiment of the invention, the sliver is subjected 
Zing process ,o ft*, condense Ore fibers of fire sfiver. As is lenown nr fire a^ 

IZ * a condensed siiver tba, has been drafted, listen, doubled, and mdoubfed. 

The advantages of roving include higher strength and elongauon. 

1000I91 The textile matrix of fire invention can also include addifiona, fiber*. 

TpL (e g., binder, and ofirer therapeufic actives such as addition*, anfi—a, 

«<*><» ******* *— 1 or m ** iie m E T 

^^1^ of ofiter fibers to be used in accordance with fire invenfion mCude. 
: n«Ifted to. eofton. cefiuloae. poryester, acryfic, ny,on or combing 

t Lever, fite use of fibers other firan the sftver-coated and 
fibers is preferab.y less .ban 40 percent by weigh, of fire matnx » avotd dmuntshmg 
ftc antibiotic activity and absorptive qualities of the textile tnetnx. 
,00030, The antibiotic properties of fite textile marts are characterised by 
Tibia, efficacy, which is detained usmg fite either * 
Has* Test over 24 bourn or (2) fite New Yo* State 63 Test for Bac— « 
to accordance with fite invention, fite texttte mafifx exhibits a fa. rate of at ,eaat 70 * 
JZZ about 85% being more preferred, and a, leas, about 95% bemg even more 
XI m fan, aa demonstrated by the examples, the rextfie mafiix ofthe mvennon 
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^ exhibit kill rates of 99.9%. One skilled in «. ar, following the things of the 
invention can easily determine these parameters. 

MM, The overall absorbeney of the textile matrix of the invention is 
2 muned nsing me British Pharmacopoeia tea, for absorbeney of alginate dressings 
- - - - t - textile man* preferab.y exhibfts an absorbeney of 
n ,. grams of water per gram of matrix ft*, wim a, leas, about 14 g/g bemg 
I ^refeTed.anaarleaatabom.g/gbemgevenmorepreferred. W«*-*-^ 

of the textile matiix raeilUares manning a mors, wonnd en—, whrle a. me 

same inhibiting unwanted bacterial growth. 

,000321 Whi.e wishing no. • be limi.ed by tireory, it is bdieved mat me 
1JL - healing characteristics of me textiie mam* is due .o 
antibiotic and wa.er-absorben. properties. I. known in me ar, ma. 
ftat secrete proteolytic enzymes sueh as matrix me,allopro,«rnases (MMPs) a, me 
H si,. . is beneveo ma, wound heahng U often delayed due to an excess of 
Lps seeded by bacteria. Some bacteria, species, sueh as Paeudonronaa aerugmosa, 
Til Z known ,0 release signiflcan, amoun,s of MMPs. likewise, an excess 
seduction of MMPs may alao in,erfere witir me wound heahng process Ac~rdmg>y. 
*. textile man* of the invention advantageous., provides sustemed stiver dehvery m 
l^on m water-absorbency memby kilting enzyme producing bac,eria and removmg 
by absorption wound exudate confining these proteolytic enzymes. 

,00033) The texti.e matiix of Ore invention ia useful for any use in which tire 
Zlstica of absorption and antimicrobial activUy are desired. Accordmgly me 
-so provides wonnd dressings instating me - - » 
Litete a mois. —en, conducive .o heating while inhibiting baaten- growd,- 
A cross-sectional view of a representative wound dressing is depicted in FIG. 1. FIG. 1 
deplete a bandage .0 including a flexible backing layer 12 having disposed on one side 
TZ 1 textile mauix .4. Backing layer 12 also includes adhesive ratings 16 
deposed on me same side aa stiver 14 bu, no. encompassing stiver .4. Backmg layer 
TTlde from any flexible materia, known in me at. for wound dressmgs. 
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Preferably, the material for backing layer 10 is water impermeable while at the same 
time gas permeable. Skin compatible adhesives for adhesive coatings 16 are also well 
known in the art. 

[00034] The wound dressings of the invention due to the textile matrix of the 
invention are capable of absorbing wound exudate and inhibiting wound infection due 
to bacteria. They are useful in treating a wide variety of wounds and bums, from minor 
abrasions to traumatic wounds, and are especially useful in the treatment of chronic 
wounds, such as leg ulcers, pressure sores, cavity wounds and donor sites. The wound 
dressings of the invention are also particularly useful for the management of acute 
traumatic wounds 

[00035] Moreover, wound dressings incorporating the textile matrix exhibit 
increased comfort to the wearer as compared to current silver-coated fiber bandages. 
• The increased comfort is due in part to the increased flexibility offered by the textile 
matrix, which can be described as silky to the touch. In addition, the textile matrix of 
the invention reduces physical adherence of the dressing to the wound as compared to 
dressings containing water-absorbent material only. The reduced adhesion is attributed 
to the silver-coated fibers in the matrix that is hydrophobic. This reduced adherence 
renders the wound dressings of the invention more comfortable to wear, and decreases 
pain and discomfort when removed. 

EXAMPLES 



Example 1 



[00036] Four (4) textile matrix web samples were manufactured using 
continuous filament silver-plated nylon fibers of approximately 3 denier per filament 
("dpf) cut to approximately 2 inches in length. The silver content of the cut fibers was 
approximately 21 percent by weight. The cut fibers were blended with CMC-calcium 
alginate fibers from Advanced Medical Solutions to provide homogenous mixture of 
fibers. The CMC-calcium alginate fibers were an average of approximately 2 inches in 
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length. The textile matrix samples contained percentages by weight of silver/alginate 
fibers (0/100, 20/80, 50/50, and 70/30). 

[00037] Absorbency was tested as using the British Pharmacopoeia test for 
absorbency of alginate dressings. A weighted 5-cm X 5-cm specimen of each of the 
textile.matrix samples was placed in a petri dish. A sample of a CMC-calcium alginate 
matrix (i.e., devoid of silver fibers) from Advanced Medical Solutions 
("ADMEDSOL") was used as a control since it is representative of an untreated wound 
care product. A volume of sodium chloride and calcium chloride solution, previously 
warmed to 37°C, corresponding to 40 times the weight of the material being examined 
to the nearest 0.5 mL was added, and allowed to stand for 30 minutes at 37°C. Using 
forceps, the textile matrix was then suspended by a corner for 30 seconds, and the 
sample was weighed. The experiment was repeated for 10 samples. The results are set 
forth in the table 3 below as average weight of solution retained per 100 cm 2 . 

[000381 The samples were also tested for antimicrobial activity using the NY 
State 63 Test for Bacteriostatic Activity. Five 1" squares of the textile matrix were 
used as sample. Five 1" squares of CMC-calcium alginate material were used as 
controls. Samples and controls were sterilized. Ten bottom sections of 35 X 10-mm 
disposable tissue culture dishes were placed in standard petri dishes containing 10 ml of 
sterile distilled water. 0.2 ml of a 24 hour broth culture containing 105 organisms was 
placed in the center of each disposable tissue culture dish. The test and control squares 
were then placed in the disposable tissue culture dishes, with one side in contact with 
the inoculum. The covers were then replaced on the standard petri dishes. The petri 
dishes were then placed on a level shelf of an incubator at 37° C and incubated for 24 
hours. After 24 hours, the samples were removed from the petri dishes by means of a 
flamed forceps and placed into 100 ml of Letheen broth in an 8-oz. wide mouth jar. 
The jar was shaken vigorously for about 1 minute. Serial dilutions were made and 
placed on AATCC bacteriostasis agar. Plates containing the agar were then incubated 
for 24-48 hours at 37° C. The percentage reduction of inoculum by the samples and 



- 13- 



WO 03/053484 



PCT/US02/40800 



controls was calculated. Antimicrobial activity of the samples was calculated and the 
results are also listed in the table 3 below. 



Table 3 



Silver 
(Percentage by 
Weight) 



20 



50 



70 



80 



Alginate 
(Percentage by 
Weight) 



100 



80 



50 
30 



20 



Antimicrobial 
Activity 
(Kill %) 



0% 



>99.9% 



>99.9% 



>99.9% 



>99.9% 



Absorption 
(g/B) 



19.6 



NM* 



18.2 



17.8 



NM* 



*Not Measured 

l0 0039] As can be seen from the foregoing results, the textile matrix samples 
exhibited a surprising retention of absorption capacity, even with the samples 
containing a majority of hydrophobic silver-coated fibers. For example, the 50/50% 
blend sample exhibited an absorption rate approximately 7 percent less than the control 
((19.6 g/g -18.2 g/g)/19.6 100%). Such a low reduction in absorption was considered 
surprising when a 50% reduction would have ordinarily been expected. 

Example 2 

[0 0040] A textile matrix sample containing the 50/50 blend as described in 
Example 1 was tested for antimicrobial activity using the Dow Coming Corporate Test 
Method 0923. One 3" square of the textile matrix was used as sample (i.e., test 
sample) One 3" square of the 100 % CMC-calcium alginate was used as a control (i.e., 
control sample). Test and control textile samples were sterilized using. Two 250 ml 
screw cap Erlenmeyer flasks containing 70 ± 0.01 ml of a sterile buffer solution were 
inoculated with 5 ± 0.01 ml of an 18 hour broth culture containing 1.5-3.0 X 105 
organisms and shaken vigorously for about 1 minute to provide a homogenous 
suspension. Each flask is considered to be at "0" contact time. Duplicate «0» tune 
plating samples were immediately prepared by serial dilution of the suspension and 1 ± 
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0.01 ml of each duplicate sample placed in a petri dish, suspended by adding about 16 
ml of Tryptone Glucose Extract agar, and incubated at 37°C. 

[000411 Immediately following preparation of "0" time plating samples, the test 
and control textile samples were placed in their individual flasks and shaken vigorously 
for about 1 hour. Each flask is considered to be a 1-hour contact time. Duplicate platmg 
samples were immediately prepared by serial dilution, and plated as described above 
for the "0" time samples. 

[00042] The petri dishes from both test and control samples were incubated at 
37°C for 24 to 36 hours and the percentage reduction of inoculum by test and control 
samples determined. Antimicrobial activity of the samples was calculated and the 
results are listed in the table 4 below. 



Table 4 




Organism Count (CFU/n 


iL) 


Sample 


"0" Time 


1-Hour 


Percent Reduction 


50/50 Blend 


18,000 


850 


95.00 


ADMEDSOL 
Calcium Alginate 


16,000 1 


19,000 





100043] As can be seen from the foregoing results, the textile matrix of the 
invention provided excellent antimicrobial activity, which is attributed to the silver- 
coated fibers, dispersed throughout the matrix. 
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WE CLAIM: 

1 A hydrophilic textile matrix having antibiotic activity, said matrix being a non- 
woven material comprising a blend of metallic silver-coated fibers and non-metallic, 
water-absorbent material. 

2. The textile matrix of claim 1. wherein said non-metallic, water-absorbent 
material is in the form of fibers. 

3. The textile matrix of claim 1, wherein said non-metallic, water-absorbent 
material is in the form of a hydrogel. 

4. The textile matrix of claim 1, wherein said matrix has a water absorption of at 
least 10 grams per gram of matrix. 

5. The textile matrix of claim 4, wherein said water absorption is at least about 14 
grams per gram of matrix. 

6 . The textile matrix of claim 5, wherein said water absorption is at least about 16 
grams per gram of matrix. 

7. The textile matrix of claim 1, wherein said non-metallic, water-absorbent 
material is a polysaccharide material. 

8. The textile matrix of claim 7, wherein said polysaccharide material is a 
hydrocolloid. 

9. The textile matrix of claim 8, wherein said hydrocolloid is an alginate or 
derivative thereof. 
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10. The textile matrix of claim 9, wherein said alginate is calcium alginate or a 
derivative thereof. 

1 1. The textile matrix of claim 1, wherein said metallic silver-coated fibers are 0.5 
to 50 denier per filament. 

12. The textile matrix of claim 11, wherein said metallic silver-coated fibers are 0.7 
to 30 denier per filament. 

13. The textile matrix of claim 12, wherein said metallic silver-coated fibers are 1 to 
10 denier per filament. 

14. The textile matrix of claim 1, wherein said blend comprises about 1 to about 80 
percent by weight of said metallic silver-coated fibers and about 10 to about 80 percent 
by weight of non-metallic, water-absorbent fibers. 

15. The textile matrix of claim 14, wherein said blend comprises about 20 to about 
70 percent by weight of said metallic silver-coated fibers and about 20 to about 70 
percent by weight of non-metallic, water-absorbent fibers. 

16. The textile matrix of claim 15, wherein said blend comprises about 30 to about 
60 percent by weight of said metallic silver-coated fibers and about 30 to about 60 
percent by weight of non-metallic, water-absorbent fibers. 

17. A wound dressing comprising a flexible backing material and a layer of a 
hydrophilic textile matrix having anti-microbial activity disposed on one side of said 
backing material, said matrix comprising a non-woven material including a blend of 
metallic silver-coated fibers and a non-metallic, water-absorbent material. 



-17- 



WO 03/053484 



PCT/US02/40800 



18. The wound dressing of claim 17, wherein said backing layer includes an 
adhesive layer disposed on the same side as said hydrophilic textile matrix but 
excluding said hydrophilic textile matrix. 
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